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Letter to the Editor 
Response to: How to design and analyze cluster randomized trials with a small number of 
clusters? Commentary on Leyrat, Morgan, Leurent, Kahan, by Van Breukelen and Candel. 
 
Clémence Leyrat, Katy E Morgan, Baptiste Leurent and Brennan C Kahan 
 
We would like to thank Van Breukelen and Candel for their comments on our manuscript (1). Although 
we broadly agree with them, we would like to clarify several points.  
First, they argue that our results can be understood in light of the existing literature. We agree that 
some of the results in our article are well known (e.g. that unweighted cluster-level analyses lose 
efficiency). However, these approaches are still commonly used (2), and so we included them in order 
to empirically demonstrate the benefit of other approaches. Furthermore, we are unaware of any 
empirical comparison between GEEs, mixed-effect models and cluster-level analyses for continuous 
outcomes. We agree with Van Breukelen and Candel that some theoretical results are available for 
these approaches, however these are often based on approximations which do not always translate to 
realistic scenarios (particularly regarding small-sample corrections), and so it is useful to assess the 
properties of these approaches across a range of realistic scenarios using simulation (3). 
Second, Van Breukelen and Candel take issue with the sample size formula used in our simulation study. 
Because sample size formulae depend on the underlying analysis model, there is no single formula 
which is appropriate for all the analysis methods being compared. However, our aim was to benchmark 
the relative performance of each analysis method in terms of type-I error rate and power. Given that 
the specific sample size formula used will have no impact on which analysis approach performs best, 
we are unsure why Van Breukelen and Candel have taken issue with this. We do however thank them 
for pointing out the typo in the formula in the appendices. We have now added a corrigendum. 
Third, Van Breukelen and Candel describe a straightforward approach for determining the number of 
additional clusters required to compensate for the loss of power due to a small-sample correction. We 
agree that increasing the number of clusters is the best approach, however this is not always feasible 
due to lack of resources. Investigators may therefore wish to increase the number of participants per 
cluster rather than the number of clusters (4), if feasible. Simulation provides a straightforward 
approach for this. We also note that estimating the number of clusters and participants via simulation 
based on the expected characteristics of the trial will provide a more precise estimate of the total 
number of participants required than the authors’ sample size approximation, and will ensure that 
investigators do not recruit more participants than required (5).  
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